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It is in this spirit that we, as the Guest Editors, are honored to have been given the opportunity to organize this Special Issue (SI) on 'Modeling and Analysis of HumanMachine Systems in Transportation' for Cognition, Technology and Work (CTW) journal. All the selected 11 papers represent the latest innovative research work in the areas of modeling, quantitative and qualitative data analysis, pattern recognition, and machine learning and deep learning, all of which are applied to safety-critical environments in the transportation domain. The organization of the SI was suggested and encouraged by Professor F. VANDERHAEGEN (University of Valenciennes, FRANCE), one of the EiCs of the CTW journal.
In the context of the ongoing rapid development in automation systems and technologies that is changing both the work environment and role of the human operators, research contributions in this SI considering the human operator's role in HMSs as well as issues of human-automation interaction and teaming are particularly timely and relevant. This SI delivers an overview of the essential research topics across transportation domains, and across multiple facets of the HMS. An overarching focus of this collection of 11 papers is the importance of the human operator as part of a whole HMS from the holistic standpoint. By combining this set of papers, this SI aims to provide a collection of innovative research work that deepens our understanding of how to enhance safety, efficiency and overall HMS performance in the field of transportation. The findings of each article have significant implications for supporting the human operator across several transportation domains, with specific implications and practical relevance for safety and efficiency.
The 11 papers contained in this SI provide novel perspectives and latest research work with applications to four The human has an important role in safety and efficiency in most safety-critical environments. Although some safetycritical domains have developed safety measures through automated systems or physical defenses (i.e., physical shutdown in the nuclear industry), environments especially within the transport domain are still reliant on the maintenance of human performance to sustain safety. For example, the air traffic controllers (ATCOs) are responsible for the safety and efficiency of all air traffic. As there are no physical measures that protect aircraft in flight, it is essential that controllers maintain a consistently high level of performance in order to maintain flight safety. Similar challenges also exist in the rail and road domains.
Safety and efficiency in transportation are dependent upon the human-machine system (HMS): the human operator, the technology, and the effective interaction between human and machine. Technology must not only perform effectively, efficiently and reliably, but also be designed to be usable and acceptable to the human operator. The human operator must be able to maintain a high level of performance in order to guarantee safety. The interaction between these components must be effective for the optimal operation of a transportation system. Each component plus the interaction between Brandenburger and Jipp present their investigation into the effects of automatic speed control and expertize on train driver performance degradation. Additionally, Patriarca and Bergstrom present a novel application of FRAM to gain insight into the complexity of tasks carried out by operators in the maritime domain.
